Background: Hypertension is currently a global health concern. Rural and minority populations are increasingly exposed to risk factors as a result of urbanization, leading to hypertension and cardiovascular disease. We conducted a survey in the rural Karen community in Thasongyang District, Tak Province, Thailand, with the aims of determining: the distribution of blood pressure across different age groups; the prevalence of hypertension and other risk factors for cardiovascular diseases (CVDs), including diabetes, smoking, sedentary lifestyle, and excess alcohol use; knowledge and awareness of hypertension as a disease; and knowledge and awareness of risk factors for hypertension among the population at risk. Methods: This was a community-based, cross-sectional survey of 298 rural Karen residents. A set of questionnaires assessing lifestyle-related health risk behaviors and awareness and knowledge of hypertension were used. Blood pressure, fasting plasma glucose, weight, height, and waist circumference were measured. Results: Median systolic and diastolic blood pressures were 110 (range 100-120) mmHg and 70 (range 60-80) mmHg, respectively. High blood pressure was observed in more than 27% of the population, with 15% being hypertensive and 12% being prehypertensive. Multinomial logistic regression analysis showed that people in the Karen community who were aware of hypertension were less likely to be current smokers (odds ratio [OR] 0.53, confidence interval [CI] 0.29-0.97) and those with primary school education were more likely to be aware of hypertension than those who did not have a primary school education (OR 6.5, CI 1.9-22.24). Overall, our survey showed that less than half of the Karen community had such knowledge and awareness. Conclusion: It is urgently necessary to promote knowledge, awareness, and health literacy among the ethnic Karen tribes to prevent hypertension and associated CVDs.
Introduction
Hypertension is a worldwide risk factor for cardiovascular disease burden and mortality. 1 It is a disease related to risky health behaviors, including smoking, poor diet, overweight and obesity, alcohol consumption, physical inactivity and occupational lifestyle. The perception of hypertension by the individual also plays an important role in changing lifestyle and risky health behaviors. 2 Some risk factors for hypertension are modifiable, such as smoking, diet, and overweight, whereas some are not modifiable, such as old age and genetic predisposition. Changing modifiable risk factors may result in a reduced burden of hypertension, and people have to know that they are at risk of hypertension to be able to make voluntary lifestyle changes. However, there are many barriers to such awareness in rural and minority populations, including lack of formal school education, communication gaps, and inaccessibility to routine health education programs. Many studies have reported the prevalence of hypertension and its risk factors, but few have paid attention to the prevalence of knowledge and awareness about these risk factors in their study populations.
To perform this study, we approached the ethnic Karen minority in a rural Thai community, which is still naïve regarding health promotion interventions specifically designed for minority populations. The aims of this pilot study were to determine: the distribution of blood pressure across the age groups; the prevalence of hypertension and other risk factors for cardiovascular disease, such as diabetes, smoking, physical inactivity, and alcohol consumption; knowledge and awareness of hypertension; and knowledge and awareness of risk factors for hypertension among the at-risk population in the Karen community.
Materials and methods
The data for this study were collected in Karen village, which has a population of 700, in Thasongyang District, Tak Province, the most north-western district of Thailand, where the narrow Moei river forms the border between Myanmar and Thailand. It is a heavily forested and mountainous area, in which the study site village was located and composed of hamlets scattered on the hilltops. The study population comprised a convenience sample of 298 adult Karen Thai citizens aged over 30 years. Most of the participants were illiterate. The Karen is one of the hill tribes in Thailand, and constitutes one of the indigenous populations in Myanmar living along the Thai-Myanmar border. 3 This was a cross-sectional study in which fasting plasma glucose levels, waist circumference, body weight, height, body mass index (BMI), and blood pressure were measured prospectively. Questionnaires administered by an interviewer were used to survey sociodemographic factors, lifestylerelated risk factors, and knowledge and awareness about hypertension.
The study was conducted between June 1, 2011 and September 30, 2011, and was approved by the ethics committee of Boromarajonani College of Nursing Nakhon Lampang, Lampang, Thailand. The aims of the study and its protocol were thoroughly explained to participants, and verbal informed consent was obtained. The analysis was planned and started in September 2011 and carried out until May 2012.
Blood pressure
Blood pressure was measured after at least 15 minutes of rest. Systolic and diastolic blood pressure was measured on two occasions, 15 minutes apart, for each study participant, by a community nurse using a sphygmomanometer. The first measurement was cross-checked with a second measurement to identify hypertensive individuals. Hypertension was defined as either systolic blood pressure $140 mmHg or diastolic pressure $90 mmHg. 4 Prehypertension was defined as a systolic pressure of 120-139 mmHg or a diastolic pressure of 80-89 mmHg, consistent with the definition of higher than normal blood pressure in the Thai guidelines. 4, 5 Fasting plasma glucose levels Fasting plasma glucose measurements were performed at the Thasongyang hospital laboratory after an 8-hour overnight fast. Prediabetes was defined as a fasting plasma glucose of 100-125 mg% and diabetes as $126 mg%. 6, 7 Body mass index and waist circumference Body weight was measured by public health staff using a standard measuring scale. BMI was calculated as the ratio of body weight in kilograms divided by the square of height in meters (kg/m 2 ). According to Asian and Thai cutoff values, a BMI of 23-25 is considered overweight, BMI 25-27 as preobesity, and BMI $ 27 as obesity. [8] [9] [10] The abdominal waist circumference was measured at the umbilicus level using a measuring tape. 11 Pregnant women and subjects with ascites were not included in the study. A waist circumference more than 80 cm was considered to be abnormal in women and more than 90 cm was considered to be abnormal in men, according to Thailand guidelines. 6 Lifestyle-related risk behaviors Current smokers were defined as being regular smokers at the time of survey. Exsmokers were those who had been smokers but had stopped smoking for at least 6 months prior to the survey. Nonsmokers were people who had never smoked. Current alcohol drinkers were those who had consumed any type of alcoholic drink regularly or irregularly during the previous year. Exdrinkers were those who had not consumed alcohol in the year prior to the survey. Teetotalers were those who had never consumed alcohol previously. We divided the participants into two groups according to their work-related physical activity. Most of the participants were farmers, and were classified as physically active. A sedentary lifestyle was defined as working seated for most working hours or being housebound with little physical movement. Nakhon Lampang and at the Thasongyang hospital. The questionnaires were carefully designed to assess the participants' knowledge of hypertension and their awareness of being at risk for hypertension. The questionnaires were written clearly in the Thai language and then translated into the Karen language by a researcher who could speak both languages fluently. The interviewer completed the questionnaires according to responses of the participants.
Statistical analysis
Continuous variables are presented as the mean and standard deviation or as the median and interquartile range based on normality of the data distribution. Stata version 11 (Stata Corporation, College Station, TX) was used for data management and analysis. Statistical significance was defined as P , 0.05 with a 95% confidence interval (CI). Multinomial logistic regression analysis was used to assess the association between awareness of hypertension and smoking status and/or school education.
Results

Demographic characteristics
The sample population comprised Karen adults of mean age 45 (range 35-55) years. Median systolic blood pressure was 110 mmHg and median diastolic blood pressure was 70 mmHg. The median fasting plasma glucose level was 88 mg%. The average BMI of the sample population was 20.54. Female participants comprised 59% of the sample. More than 90% of participants lacked a formal school education. Most of the participants (87.92%) were farmers (Table 1 ).
Blood pressure levels
Median systolic blood pressure in the age groups 30-40 years, 40-50 years, 50-60 years, and .60 years were 100 (interquartile range 100-110), 110 (100-120), 120 (100-128.5), and 120 (100-130) mmHg, and diastolic blood pressure 70 (60-70), 70 (70-80), 70 (65-80), and 70 (70-80) mmHg, respectively ( Figure 1 ). High blood pressure was observed in more than 25% of the population, with 12% being prehypertensive and 15% being hypertensive (Table 2) . A higher range of systolic blood pressure was observed in individuals aged 50-60 years and those aged 60 years and older than in individuals aged younger than 40 years. Systolic and diastolic blood pressure for each age group is shown in Figure 1 . Hypertension was found in 16% of males and 14% of females. The prevalence of hypertension in the different age groups was 9% in those aged 30-40 years, 16% in those aged 40-50 years, 17% in those aged 50-60 years, and 23% in those older than 60 years.
Cardiometabolic risk factors and health risk behaviors
Fasting plasma glucose screening revealed that 16.17% of the population had abnormally high fasting plasma glucose levels, with 3.96% in the diabetic range and 13.09% in the prediabetic range. Thirty percent of the study population had a BMI above 23 which is the threshold for overweight in the Thai guidelines, and 17.79 had a BMI over 25. Persons at risk by virtue of a BMI above 23, fasting plasma glucose more than 100 mg%, systolic blood pressure above 120 mmHg, and diastolic pressure above 80 mmHg, are identified in the two-way spike diagram shown in Figure 2 . Being farmers and manual workers, they had a physically active lifestyle. Only 3.72% reported a sedentary lifestyle and nearly 70% of the population were smokers (Figure 3 ). The smoking rate was 76.23% in males and 61.93% in females. More than half of the population consumed alcohol (61.48% males and 40.91% females).
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Awareness of hypertension
Almost half of the participants responded that they had never heard of hypertension, more than 80% answered that they did not fully understand what hypertension was, 97% did not know if they had high blood pressure, 91.96% did not notice whether their relatives had hypertension, and 95% thought they were not at risk of hypertension (Figure 4 ). Only 20% of participants had had their blood pressure checked in the previous year. Table 2 summarizes risk factor exposure in the study sample and knowledge about risk factors in the at-risk population.
Smoking
In total, 67.79% of participants were current smokers, 6.71% were exsmokers and 23.18% were nonsmokers, as shown in Figure 3 . Among the current smokers, 38.12% did not know that smoking was a risk factor for hypertension (Table 2 ).
Overweight
The survey of BMI showed that 17.79% had a BMI . 25 and 11.74% had a BMI of 23-25. Forty percent of overweight individuals did not know that being overweight is a risk factor for hypertension (Table 2) .
Alcohol consumption
For alcohol consumption, 49.33% of the sample admitted to being current drinkers and 12.75% reported being exdrinkers ( Figure 3 ). More than 40% did not know that alcohol is a risk factor for hypertension (Table 2) .
Advancing age
More than 40% of participants were over 40 years of age. However, more than half of this age group did not know that advancing age is a risk factor for hypertension (Table 2) .
Diabetes
On screening, 16.45% of the participants had abnormally high fasting plasma glucose levels. All participants in the diabetic range of fasting plasma glucose and 92.31% of participants with prediabetes did not know that they were at risk of diabetes.
Blood pressure and disease-specific knowledge about hypertension
High blood pressure was detected in 27.52% of participants, with 15.10% being hypertensive and 12.42% being prehypertensive. Most of the hypertensive (84.44%) and prehypertensive (72.97%) participants did not know that they had hypertension risk. (Table 2 ). Most (77.54%) did not know that hypertension is a non-communicable disease or that it needs lifelong treatment (67.39%). About half of the sample population lacked disease-specific knowledge about hypertension, such as values in the normal and high blood pressure range or the risk factors for hypertension, such as a high-salt diet, excess coffee and tea, and a stressful lifestyle (Table 2) . Most members of the Karen community had a physically active occupation. However, 55.43% of the participants did not know that regular exercise helps to prevent hypertension.
Association between schooling and health education on hypertension
The question "have you ever heard of hypertension?" was responded to with "yes" by 57.28% of participants and "no" by 41.82% (Figure 4 ). Further analysis by multinomial logistic regression analysis showed that people who had heard of hypertension were less likely to be current smokers (odds ratio [OR] 0.53, CI 0.29-0.97, Table 3 ). An answer of "ever heard" or "never heard" of hypertension was significantly associated with attainment of primary school education. A school education was positively associated with health education about hypertension (OR 6.5, CI 1.9-22.2, Table 4 ).
Discussion
Hypertension is a growing global health problem, 12 with a rapidly increasing prevalence in developing countries in Asia. 13, 14 Hypertension is one of the major cardiovascular diseases, and is a major risk factor for other cardiovascular diseases, such as stroke and ischemic heart disease.
14, 15 We conducted a survey of blood pressure, prevalence of hypertension, risk factors for cardiovascular disease, and people's awareness of those risk factors in the rural Karen community in Thasongyang District, Thailand.
Nowadays, the Thai community is exposed to a variety of health risk factors, such as obesity (BMI $ 25 in 34.2%), insufficient physical inactivity (19.2%), smoking (39.8% in males and 3.4% in females), and alcohol consumption (32%), leading to an increasing prevalence of hypertension and cardiovascular disease. 16, 17 Being less urbanized, the prevalence of these risk factors in the Karen community was expected to be low. We observed a lower prevalence Notes: Current smokers comprised 67.79% of the overall population, current alcohol drinkers comprised 49.33%, 3.7% had a sedentary occupation, and 10.4% reported low physical activity ( ie, physical activity until sweating on fewer than three days per week).
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There has been a recent report of the benefits of restoring normal blood pressure at the stage of prehypertension in a developed setting. 22 However, in a rural setting, lifestyle intervention would be a more feasible strategy to prevent hypertension in persons at risk. In the Karen community, the most prevalent risk behavior was smoking, followed by alcohol consumption (Figure 3 ). The prevalence rates for obesity and diabetes in this community were not very high. Moreover, most of the participants reported a physically active lifestyle (Figure 3) . Therefore, an intervention strategy focused on tobacco control and smoking cessation is urgently needed, along with an observational study of smokers in the Karen community.
The findings of the current study indicate that awareness of hypertension was less than 50% among persons at risk, and most of those at risk of hypertension were not aware of their risk. Similar epidemiological findings of poor awareness have also been reported for rural populations in Thailand, China, and India, as well as neighboring Asian countries. [23] [24] [25] [26] To reverse the trend of increasing risk and As already reported in the literature, high blood pressure becomes increasingly common with advancing age 13 ( Figure 1 ). The prevalence of overweight in the Karen population sample was 17.79%, which is less than the Thailand national prevalence of 34.2%, 19 and reflects the physically active farming occupations of the study participants.
Other risk factors were also identified in our study sample. Alarmingly, the smoking rate was very high at 67.79%, which is higher than Thailand's national smoking rate, both among men (76.23% versus 39.8%) and women (61.93% versus 3.4%).
17 Alcohol use was reported by half of the study population. These risk factors also contribute to the increasing burden of hypertension and consequent cardiovascular disease.
A similarly high smoking rate (88%) has been reported for the Nicobarese aborigines in India in 2011, with the prevalence of alcohol consumption and overweight/obesity being 54% and 37%, respectively, and a 50.5% reported prevalence for hypertension. 20 Without appropriate intervention, the Karen community is heading towards a similar prevalence of hypertension.
We identified a considerable prevalence of prehypertension and prediabetes in the Karen community. 21, 22 Moreover, awareness of hypertension among already hypertensive individuals was very poor ( Table 2 ). The high smoking rate identified could lead to hypertension and a substantial cardiovascular disease burden in the near future. 
Notes:
The response rate was not 100% in all questionnaires. The man response rate was more than 93%.
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Awareness of hypertension and smoking versus school education
Further analysis showed that health knowledge about hypertension was protective against smoking. The more people knew about hypertension, the less they tended to smoke (Table 3) . Moreover, there was a significant association between level of school education and knowledge and awareness of hypertension (Table 4) . This finding suggests an effective intervention for cardiovascular health promotion in the Karen community. Most of the study population lacked primary school education and could not read and write in the Thai language. Health education material needs to be provided in the native Karen language to reach the population at risk, including the elderly. Intervention to upgrade the literacy rate in these minority people would also be necessary. Health knowledge about hypertension and cardiovascular disease can be delivered in an educational program.
Limitations
Because this was a pilot study conducted with limited resources, it has some shortcomings. People in the study site villages live in clusters of houses on hilltops. Even though it was a community-based study, the participants were fit enough to walk to the study center for data collection, whereas those who were sick and bed-ridden could not attend. Moreover, advocates for health promotion are more likely to participate in such studies. These factors might have lead to an underestimation of the prevalence of hypertension and overestimation of health knowledge and awareness about the disease in this rural community. Further, the age distribution in the study contained a higher proportion of middle-age individuals, so this study finding would be interpreted in reference to its domain in the baseline characteristic table.
Conclusion
Despite the limitations, this study provides an insight to the epidemiological patterns of risk factors, risk behaviors, and risk awareness regarding hypertension and cardiovascular diseases in the rural Karen ethnic minority at the ThaiMyanmar border. Smoking is a major prevalent risk factor for hypertension in the Karen community. Awareness of hypertension in the population at risk was alarmingly low. Promoting public education in such rural communities would be beneficial for raising community awareness and changing health risk behaviors. The results of the current study may be useful for devising an interventional strategy for prevention of the cardiovascular disease epidemic in such rural communities.
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